We perform a study for characterizing the vertical resolution of tropospheric ozone 18 profile retrievals from the combination of simulated ultraviolet (UV) and thermal infrared 19 (TIR) observations that are representative of the EOS Aura Ozone Monitoring Instrument 20 (OMI) and the Tropospheric Emission Spectrometer (TES). Under the low thermal 21 contrast conditions used for this simulation, we find that estimating ozone profiles by 22 combining UV and TIR radiances results in a factor of two or more improvement in the 23 2 ability to resolve boundary layer ozone, as compared with either instrument alone. In 24 addition, there is a substantial improvement in the vertical resolution of ozone in the free 25 troposphere (between 20% and 60%) as compared to the TES vertical resolution. This 26 study points towards the importance of combining multiple spectral regions for 27 dramatically improving the sounding of tropospheric trace gases. 28 29 3
contrast is observed to be low in the boundary layer. These calculations also use 110 simulated ozone fields that are taken from the GEOS-CHEM model (e.g., Bey et al., 111 2001 and references therein). We chose this particular set of ozone profiles, which vary 112 between 30 PPB and 70 PPB in the boundary layer, in order to test how well the 113 combined UV and IR ozone retrieval captures the spatial variability of ozone. 114 
Forward Model for UV
this study we do not include noise in the profile retrievals, although the measurement 178 covariance is included when calculating the averaging kernel, as we are primarily focused 179 on examining the improved vertical resolution of the free troposphere and boundary layer 180 from combining UV and IR measurements. 181
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The averaging kernel matrix is also used to define the "resolution" of the retrieval. 
